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INTRODUCTION 
Metcalf _et _al. (1962) stated that while the European corn borer, 
Ostrinia nubilalis (Hubner), has been known to be present in North 
America only since 1917 and was probably introduced into this country in 
shipments of broomcorn from Italy or Hungary some time about 1908 or 1909, 
it has been shown capable of being one of the most destructive insect 
pests of corn. Due to the rapid spread and the recent development of 
resistance to the insecticides aldrin and heptachlor, control of the 
western corn rootworm, Diabrotica virgifera LeConte, has also become a 
major factor in the production of corn. 
When applying granular insecticides for the control of the first 
generation European corn borer, 80 to 90 per cent of the granules that 
are applied over the row fall to the ground.^ This study was initiated 
in an attempt to utilize the insecticide on the ground to control corn 
rootworms. By combining the control of two insects with one insecticide, 
the cost of controlling the pests would be reduced. In addition to the 
economic advantage, combined control would reduce the total amount of 
pesticide used on crop land. This could reduce the residues of pesti­
cides in the soil and reduce hazards involved in the use of pesticides. 
The major objectives of this study were to; 
1. Investigate the timing of one application of insecticide 
for control of both European corn borer and corn root-
worms . 
^Lovely, Walter G., Ames, Iowa. Data from granule distribution 
experiment. Private communication. 1966. 
Compare formulation of granular insecticides currently 
recommended for resistant corn rootworm control. 
Screen candidate insecticides for control of European 
corn borer and corn rootworms. 
Evaluate cultivation techniques for incorporation of 
the granules into the soil for corn rootworm control. 
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REVIEW OF LITERATURE 
European Corn Borer 
The European corn borer, identified in the United States by Vinal 
(1917), has spread to all major corn growing areas. The estimated 
losses of grain corn in the United States from 1952 to 1965 as a result 
of damage by the European corn borer ranged from 51,379,100 to 191,614, 
000 bushels. These loss figures are derived only from states that make 
annual corn borer abundance surveys (United States Agricultural Research 
Service, 1966c, p. 317). The European corn borer has been the subject 
of much research because of its economic importance in the production of 
corn. Brindley and Dicke (1963) have written an excellent review of the 
significant developments in European corn borer research, so the 
literature cited here will be confined primarily to that dealing with 
timing and control of first generation corn borers with granular insecti­
cides, especially the insecticides used for control of resistant corn 
rootworms. 
Timing first generation corn borer controls. Many methods of 
timing insecticide applications for the control of the European corn 
borer have been used. Bigger _et _al. (1947) obtained the best results 
with insecticides applied 10 to 15 days after finding 100 egg masses 
per 100 plants. Holdaway et al. (1949) recommended spraying 10 to 12 
days after first egg hatching in fields having 50 egg masses per 100 
plants. Decker and Bigger (1949) recommended that treatment start 10 
to 14 days after the first egg hatch in fields with plants at least 25 
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inches tall and where egg masses average 100 per 100 plants. Chiang and 
Cutkomp (1953) reported that under all weather conditions, consistently 
good borer control would not be possible by applying an insecticide a 
fixed number of days after the first hatching. 
Hawkins (1951) obtained the best results by applying insecticides 
when 87 to 99 per cent of the moths had emerged. Best results were 
obtained with a single application when 13 to 52 per cent of the eggs 
had hatched. Apple (1953) used 75 per cent egg hatch as the critical 
level for best control. 
The use of the ratio of plant height to tassel-bud height as a 
method of timing corn borer controls was suggested by Luckmann and 
Decker (1952). This technique involved comparing the relationship 
between the height of the tassel (determined by splitting the stalk) 
and the height of the extended plant and expressed maturity of the plant 
as the tassel-bud height-plant height ratio. The most effective single 
application of insecticide was applied when the corn plant had a tassel 
ratio of between 46 and 49. 
Apple (1953) proposed the use of borer-degree days as a means of 
timing insecticide applications. Borer-degree days are an accumulation 
of temperatures taken from the daily weather records during the period 
of borer development. The daily maxima and minima are averaged and the 
degrees above 50°F added day by day. He found best control was obtained 
when treatments were applied at 1,100 borer-degree days. 
Leaf injury as an index to the best time for applications of in­
secticide to field corn was suggested by Chiang and Hodson (1953). 
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The North Central Technical Committee on Entomology (1955) and the 
Entomology Research Branch (1955) recommended a single treatment 10 to 
14 days after the first egg hatch, provided there are 50 or more egg 
masses per 100 plants present, or when 75 per cent of the plants show 
evidence of recent feeding in the whorl. 
Cox and Brindley (1958) evaluated all of the previously mentioned 
procedures for timing first generation corn borer controls and concluded 
that application of controls when 75 per cent of the plants showed 
evidence of leaf feeding damage had the advantage of being the most 
simple and rapid and was at least as effective as any of the other 
criteria. 
In the generalized life cycle of the European corn borer in a two-
brood area the borer passes the winter as mature larvae in the corn 
stalks. Pupation and emergence of adults occur in late May and early 
June. The eggs are deposited on corn in June and the first generation 
larvae mature and pupate from mid-June to mid-July. Emergence of second 
brood moths occurs during July and August. The eggs of this brood are 
deposited on late corn. The mature larvae of this brood of corn borer 
pass the winter in the corn stalks (Raun 1950). This general life , 
cycle agrees with the North Central Advisory Committee on Entomology and 
Economic Zoology (1957) Chart. (See Figure 1). 
Control of European corn borer with granular insecticides. 
Brindley and Dicke (1963) stated that DDT was the accepted standard 
insecticide for control of the corn borer. Cox e_t _al. (1956) simplified 
chemical control of the borer with the use of granular formulations. 
I 
Figure 1. European corn borer seasonal life history chart. The 
development is earlier southward and later northward. 
ADULT 
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Lovely _et (1956) developed and tested application equipment for these 
granular formulations. According to Brindley and Dicke (1963) the corn 
plant and feeding habits of the borer are peculiarly adapted to this 
type of control. The leaves form a natural trough that directs the 
granules deep into the whorl or leaf axils of the corn plant where the 
newly hatched borers feed. This type of control has largely superseded 
all other methods on field corn. 
Jackson (1963) listed 1 and 2 pounds of diazinon per acre as among 
the most effective compounds in granular formulations tested on European 
corn borer. Some of the granular formulations which gave good control 
of first brood corn borers according to Jackson (1964, pp. 3-5) were: 
parathion, Telodrii^ (1,3,4,5,6,7,8,8-octochloro-1,3,3a,4,7,7a-hexahydro-
4,y-methanoiso-benzofuran), phorate, Bayer 25141 (0,0-diethyl 0-p-
(methylsui-finyl) phenyl phosphorothioate), ethyl parathion, American 
Cyanamid 47470 (P,P-diethyl cyclic propylene ester of phosphonodithio-
imidocarbonic acid), and diazinon. The insecticides are listed using 
the index of Kenaga (1966). 
Western Corn Rootworm 
The western corn rootworm, Diabrotica virgifera LeConte, and the 
northern corn rootworm, Diabrotica longicornis (Say), have similar life 
histories. This study dealt almost exclusively with the western corn 
rootworm and it will be the one covered in this review. 
The western corn rootworm was first reported as a pest of corn in 
Colorado in 1909. The insect remained in the corn growing areas in 
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Colorado and western Nebraska for some time. In 1954 it was collected 
as far east in Nebraska as the Missouri River (Ball, 1957). By 1960, 
the western corn rootworm had spread across the Missouri River into 
Iowa and Missouri (Weekraan, 1961). The insect has continued the recent 
eastern spread until it is now found east of the Mississippi River in 
Illinois and Wisconsin (United States Agricultural Research Service, 
1966b, pp. 104-114). 
The life cycle of Diabrotica virgifera according to Tate and Bare 
(1946) is: 
"The eggs are deposited principally in late July, August 
and September in corn fields, usually within % to 1% inches of 
the soil surface. The eggs remain in the soil over winter and 
hatch the following spring in June. The larvae move around 
through the soil until they encounter the roots of corn 
following which they burrow through the roots and root crowns. 
They will die of starvation if corn is not planted the following 
season in the field where the eggs were laid. They become full 
grown during July and pupate in cells in the soil. Adults 
emerge during late July and August and soon afterwards begin 
depositing eggs in corn fields. Nearly all the beetles will 
have died by the time of the first heavy frost." 
Resistance to insecticides in the corn rootworms. In Nebraska in 
1959 there were scattered reports of incomplete control. By 1960 much 
of the corn was showing heavy damage. In the problem area 50 per cent 
of the farmers using the chlorinated hydrocarbons aldrin and heptachlor 
reported severe damage (Weekman, 1961). Results of topical application 
work in Nebraska showed that the adults from the central part of the 
state required about 100 times as much aldrin or heptachlor to produce 
an LD50 in 2 hours as adults collected in eastern Nebraska (Ball and 
Weekman, 1962). Ball and Weekman (1963) compared relative resistance of 
the western corn rootworm from sites in adjacent states and predicted 
control problems with chlorinated hydrocarbons in the near future. 
Burkhardt (1963) confirmed insecticide resistance in a few areas in 
Kansas. Hamilton (1965) reported resistance to aldrin by western corn 
rootworm in western Iowa, northern Kansas, northwest Missouri, south­
west Minnesota, and southeastern South Dakota. This study also reported 
resistance to aldrin by adult northern corn rootworm in localized areas 
of Illinois, Iowa, Minnesota, and Wisconsin. Both species from the 
areas studied were quite susceptible to diazinon. 
Control of resistant corn rootworms. The use of granular formu­
lations for soil treatments was suggested by Farrar (1953). After the 
occurrence of resistance to the recommended chlorinated hydrocarbons, 
Weekman (1962) recommended 10 pounds of 10 per cent granular diazinon 
per acre applied as a 4 to 7 inch band over the seed for control of the 
resistant western corn rootworm. Weekman and Lawson (1963) showed that 
both phorate and diazinon were effective against the western corn root-
worm when applied as a granular formulation in a narrow band at planting 
time. Peters (1965) was satisfied with the performance of diazinon, 
phorate and ethyl parathion for control of both western and northern 
corn rootworms in Iowa. The United States Agricultural Research 
Service and Forest Service (1956, pp. 69-70) listed diazinon, compound 
4072 (2-chloro-1-(2,4-dichloro=phenyl) Vinal diethyl phosphate), 
parathion and phorate as insecticides to be used for control of 
resistant corn rootworms. Thomas (1966, pp. 54-56) in Missouri 
recommended 1 pound of actual disulfoton, phorate, diazinon or 
stabilized ethyl parathion on granules, per acre for control of resistant 
corn rootworms. This application was to be made in a 5 to 7 inch band 
over the row at planting time or applied between June 1 and 20 and 
followed with a light cultivation. Iowa State University (1966) recom­
mended diazinon, phorate, ethyl parathion or disulfoton at planting time 
or at cultivation where corn follows corn. These granular insecticides 
were to be applied at 1 pound per acre in a 7 inch band and covered 
lightly with soil. 
Seasonal Development of European Corn Borer and Western Corn Rootworms 
In order to control two species of insects with one application 
of an insecticide, the insects would both have to be found in a stage 
that is susecptible to the insecticide at the same time. 
In northwest Missouri during the week of June 1 9 ,  1964 western corn 
rootworm larvae were found on volunteer corn. Flights of adult European 
corn borer moths and some egg laying were also observed (United States 
Agricultural Research Service, 1964a, pp. 674-676). The next week in 
the same area, leaf feeding due to European corn borer was observed on 
from 3' to 87 per cent of the corn plants. Rootworm larvae were still 
found mainly on volunteer corn (United States Agricultural Research 
Service, 1964b, pp. 711-712). (Houser (1965, pp. 5-6) reported that 
western corn rootworm eggs began hatching in Atchison County (northwest) 
Missouri during the week ending June 13, 1964. Adults were observed 
early in the week of July 11, 1964. 
In northwest Missouri in 1965 the first western corn rootworm 
larva of the season was collected June 12, by June 16 egg hatch was 50 
per cent complete and the first adult emergence was recorded on July 5 
(Houser, 1966, pp. 5-6). During the week ending June 21, 1965, 1st, 
2nd, and 3rd instar larvae were found in Atchison County (northwest) 
Missouri and the first 3rd instar larva of the season in Iowa was 
found in Page County (southwest). During the same period of time adult 
European corn borer emergence was complete in the northern one-third of 
Missouri and 56 to 95 corn borer egg masses per 100 plants were reported 
in Fremont County (southwest) Iowa (United States Agricultural Research 
Service, 1955, pp. 672-673). 
Houser (1966) reported the first western corn rootworm egg hatch 
in Atchison County, Missouri on June 7, 1966. During the week ending 
June 27, 1966, 75 per cent of the rootworm eggs had hatched in Atchison 
County and in the same area, at the same time, corn was observed with 
60 per cent of the leaves showing feeding damage by corn borer. Two 
corn borer egg masses per 100 plants were also found in some fields 
at this time (United States Agricultural Research Service, 1966a, pp. 
672-673). 
METHODS AND MATERIALS 
Location of experimental sites. In 1964 the sites were selected 
on the basis of previous infestations. Because rootworra populations 
failed to develop in several of the 1964 locations, this method of site 
location was discontinued. In 1965, the sites were selected only when 
infestations of corn rootworms were found. This was accomplished by 
going to the southern limits of the distribution of the western corn 
rootworm and selecting experimental areas as the eggs hatched. The 
experimental plots in 1964 were located at Thurman, Coon Rapids, Beaman, 
and Sanborn, Iowa. The locations in 1965 were, Tarkio, Missouri; 
Hamburg, Portsmouth, Coon Rapids, Newell, and Sanborn, Iowa. 
An attempt was made to find fields with both natural infestations 
of European corn borer and infestations of corn rootworms. If economic 
populations of European corn borer were not present, then the plants 
were hand infested with egg masses. The European corn borers were 
reared in the laboratory and eggs collected by the technique described 
by Guthrie _et (1965). Ten plants per plot in all experiments were 
infested with two European corn borer egg masses but whenever present 
the natural infestations were used in the control evaluations. 
Equipment for application of insecticides. The test insecticides 
were applied in granular form, with a high-clearance, self-propelled 
vehicle. The vehicle was designed for these tests by Agriculture 
Engineers from the United States Department of Agriculture at Iowa 
State University and built by the John Deere Company. The granular 
applicators were mounted ahead of tillage tools which covered the 
granules that fell to the ground. 
The granular formulations of insecticides were applied by the wheel-
driven, fluted-feed granule applicators mounted on the high-clearance 
vehicle (Figure 2). The distribution rates of the applicators were 
determined before the vehicle was taken to the field. The rear wheels 
of the vehicle were raised off the ground. The speed was adjusted to 
4 miles per hour. The machine was calibrated by adjusting the delivery 
openings to deliver the correct amount of material by weight, in a 
specified period of time. 
In some instances the insecticides were applied with equipment 
designed and built by the farmers cooperating on these experiments. 
The applicator shown in Figures 3 and 4 is a seeder with hydraulic 
agitation and tubes for directing the granules into the whorl of the 
corn plant. 
Evaluation of treatments. The effectiveness of the treatments for 
the control of corn rootworms in most 1964 experiments was determined by 
counting the total number of roots and the number of roots showing 
damage in the first 2 nodes of roots. The per cent damaged roots at 
these 2 nodes was then calculated. At Sanborn in 1964 and in all the 
1965 experiments the Iowa corn root rating system was used. (See Figure 
5). A damage rating and a recovery rating were determined for each root 
system and the final net root rating was determined by subtracting the 
recovery rating from the damage rating. A total of 10 plants from each 
plot were dug and rated. 
Figure 2. The high-clearance vehicle with granular applicators 
and disc hillers to cover granules which drop to the 
ground. 
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Figure 3. An applicator for granular insecticides applied over 
the row for control of European corn borer and corn 
rootworms designed and constructed by a cooperator 
at Thurman, Iowa. 
18 
Figure 4, The hydraulic motor for agitation of granular insecti­
cides and a tube for directing the granules into the 
whoirl of the plant on the applicator used at Thurman, 
Iowa. 
20 
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Damage Ratings 
1. Washed roots - no damage or rating modified to include a few 
minor feeding scars under severe infestation. 
2. Washed roots with feeding scars, but no more than 2 roots 
eaten off to within 1% inches of plant. 
3. More than 2 roots eaten off to within 1% inches of plant but 
never the equivalent of an entire node of roots gone. 
4. One ring or node of roots completely destroyed, 
5. Two (or more) rings or nodes of roots completely destroyed. 
6. Added late in 1964. Three or more rings destroyed. 
Recovery Ratings for Post Planting Treatments 
0. No apparent recovery. 
1. Few (4-5) roots on top node showing regrowth. 
2. Top ring of roots all showing at least some growth. 
3. Considerable secondary roots and complete node of regrowth. 
4. Regrowth on more than one node and good secondary development. 
5. A "value judgment" of excellence. 
Figure 5. Iowa corn root rating system. (This rating system was 
devised by D. C. Peters and G. J. Eiben, Zoology and 
Entomology Department, Iowa State University). 
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The percentage of the corn plants that were lodged was noted at 
Sanborn in 1964 and in experiment 2 at Hamburg in 1965. 
The effectiveness of the treatments on the control of European corn 
borer was determined by splitting the corn plant down the middle from 
the tassel to the ground and counting the total number of cavities in 
the plant caused by the feeding of the corn borer. 
Yield data were taken from Sanborn in 1964, Tarkio, Missouri, and 
Hamburg experiment 2 in 1965. The yields from Sanborn in 1964 and 
Hamburg experiment 2 were determined by hand picking 1/100th acre samples 
from each plot. The yield data were taken at Tarkio by harvesting the 
corn from whole plots with a combine. 
Insecticides. The insecticides that are recommended for resistant 
corn rootworm control are: diazinon, phorate and parathion. These were 
used in the timing experiments. The insecticides used in the chemical 
comparison tests were: disulfoton, compound 4072, Bayer 25141, American 
Cyanamid 47470, DDT, carbaryl, Telodri^^plus parathion and the three 
mentioned above. All insecticides were applied at a rate of 1.0 pound 
actual toxicant per acre except for the Telodrii^^parathion combination 
which was applied at a rate of 0.1 pound Telodrii^^plus 1.0 pound of 
parathion. 
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RESULTS 
1964 Experiments 
Thurman, Iowa, 1964. This experiment was designed to compare two 
application dates and two insecticides, diazinon and parathion. Due to 
excessive rain, one of the treatment dates was dropped. The two insecti­
cides were applied June 19. Artificial infestations of European corn 
borer were made in the plots June 23. The experiment was replicated 
four times. The plants were dissected and the roots dug on July 14. 
Ten. plants in each plot were artificially infested and then these plants 
were dissected. An additional 20 plants from each plot were dissected 
to determine control of the natural populations. The results are shown 
in Table 1. 
Diazinon gave 26 per cent control of the artificial corn borer 
infestation and 84 per cent control of the natural infestation. 
Parathion gave 58 per cent control of the artificial infestation and 82 
per cent control of the natural infestations. The difference between 
control of natural and artificial infestations was probably due to the 
fact that the artificial infestations were made 4 days after the insecti­
cides were applied. 
The per cent damaged roots in the first two nodes for each treatment 
were as follows: diazinon 41.3 per cent, parathion 49.2 per cent, and the 
untreated check 60.8 per cent. 
Coon Rapids, Iowa, 1964. In this experiment two treatment dates 
and two insecticides, diazinon and parathion, were compared. The 
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TABLE 1 
RESULT OF INSECTICIDE TREATMENTS APPLIED FOR 
CONTROL OF EUROPEAN CORN BORER AND CORN 
ROOTWORMS AT THURMAN, IOWA, 1964 
European Corn Borer 
Insecticide Natural Infestation^ Artificial Infestation^ 
_ ... Per Cent Per Cent 
control Cavities control 
Diazinon 12 84 28 26 
Parathion 14 82 l6 58 
Check 76 38 
Corn Rootworm Ratings of 10 Plants per Plot 
Insecticide Total Roots^ Damaged Roots^ Per Cent Damage 
Diazinon 2,148 887 41.3 
-««Parathion 2,244 1,105 49.2 
Check 2,160 1,314 60.8 
^The natural infestation data are the result of 20 plants split per 
plot, the artificial infestation are the result of 10 plants split 
per plot. 
^Total and damaged roots in the first two nodes of roots. 
experiment was replicated four times. The treatment dates were June 24 
and 30. Ten plants per plot were infested with two European corn borer 
egg masses per plant on June 25. The artificially infested plants were 
split and 10 plants were dug on July 21. The results are shown in Table 
2 .  
Parathion gave 97 per cent control of corn borer the first date of 
application and 95 per cent control the second date, Diazinon gave 70 
per cent control of corn borer the first date of application and 85 per 
cent control the second date, A statistical analysis of the data showed 
the difference between control with the two chemicals to be significant 
at the 5 per cent level of probability. The differences between dates 
and the date X chemical interaction were non-significant. 
The population of corn rootworms was very light in this experiment. 
The per cent damaged roots in the first two nodes was 24.4 per cent 
and 22.3 per cent with the parathion treatment, 16.7 per cent and 25.2 
per cent with the diazinon treatment and the untreated check had 24.1 
per cent damaged roots. 
Beaman, Iowa, 1964. Two experiments were conducted at this location. 
The first a large factorial experiment, compared diazinon, phorate, and 
parathion for the control of corn borer and corn rootworms. The ex­
periment consisted of three insecticides applied in three locations 
with respect to the corn plant. The three insecticide placements were: 
over the top of the plant, at the base of the plant and a split ap­
plication (% over the top and % at the base). Four tillage methods were 
to be compared for incorporation of the granules into the soil. The 
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TABLE 2 
RESULT OF INSECTICIDE TREATMENTS APPLIED FOR 
CONTROL OF EUROPEAN CORN BORER AND CORN 
ROOTWORMS AT COON RAPIDS, IOWA, 1964 
European Corn Borer 
Insecticide 
Date 
Cavities In Ten 
Plants Per Plot Per 
Cent Control 
Parathion — June 24 1 97 
Parathion June 30 2 95 
Diazinon June 24 12 70 
Diazinon June 30 6 85 
Check 40 
Corn Rootworm Ratings of 10 Plants per Plot 
Insecticide Date Total . Roots^ Damaged Roots^ Cent Damaged 
Roots 
Parathion June 24 1, 037 253 24.4 
Parathion June 30 982 219 22.3 
Diazinon June 24 1, 030 172 16.7 
Diazinon June 30 1, 002 253 25.2 
Check 925 222 24.1 
^Total and damaged roots in the first two nodes of roots. 
treatments were applied on two dates, June 23 and 29. The plots were 
hand infested with European corn borer egg masses on two dates, June 22 
and 29. Ten plants per plot were infested with two egg masses per plant 
on each date. 
In the second experiment at this site, nine insecticides were 
compared for effectiveness. The insecticides used were: carbaryl, 
disulfoton, compound 4072, phorate, DDT, Bayer 25141, American Cyanamid 
47470, diazinon, and Telodrirl^ plus parathion. The treatments were 
applied on June 29. Ten plants in each plot were infested with two 
European corn borer egg masses each on June 29. 
The anticipated population of corn rootworms did not develop at 
this experimental site. Damage ratings were made on the root systems of 
five plants from each plot. There we're no significant treatment differ­
ences. A summary of the damage ratings from this experiment is given 
in Table 3. 
The infested plants were split and the number of corn borer 
cavities recorded from the first experiment on August 3. A statistical 
analysis of the data showed no significant difference in the degree of 
control given by diazinon, phorate and parathion. The data from this 
experiment are summarized in Table 4. The major portion of the variance 
due to treatment was because of an interaction between date of treatment 
and date of infestation. There was no significant difference in the 
control obtained at treatment date 1 X infestation date 1 (77.9 per cent 
control) and treatment date 2 X infestation date 2 (87.9 per cent 
control). The 12.4 per cent control obtained by treatment date 1 X 
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TABLE 3 
DAMAGE RATINGS ON 15 ROOT SYSTEMS FROM EACH TREATMENT 
IN THE FACTORIAL EXPERIMENT AT BEAMAN, IOWA 
Application Dates 
^ June 23 June 29 
Insecticide Coverage Insecticide Placement 
Top Split Basal Top Split Basal 
Diazinon 
none 31 31 31 29 29 37 
light 31 37 34 39 36 31 
medium 37 37 29 29 31 35 
deep 44 34 38 32 32 31 
Check 34 
Parathion 
none 22 40 39 30 34 33 
light 34 34 40 34 30 35 
medium 42 36 42 27 31 38 
deep 44 29 40 41 38 30 
Check 42 
Phorate 
none 33 38 42 35 41 40 
light 33 36 41 44 38 42 
medium 31 36 36 37 38 38 
deep 42 30 37 35 42 32 
Check 38 
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TABLE 4 
PERFORMANCE OF GRANULAR INSECTICIDES APPLIED OVER THE ROW 
FOR EUROPEAN CORN BORER CONTROL WITH TWO DATES OF 
APPLICATION AND TWO DATES OF ARTIFICIAL 
INFESTATION AT BEAMAN, IOWA, 1964 
Insecticide Treatment Date 
Infestation 
Date 
Per Cent 
Control Mean 
June 23 June 22 71.6 
June 23 June 29 0 
Diazinon June 29 June 22 75.0 
June 29 June 29 95.6  
60.5 
June 23 June 22 79.4 
June 23 June 29 26.3  
Parathion June 29 June 22 85.3  
June 29 June 29 89.1 
70.0 
June 23 June 22 78.7  
June 23 June 29 11.0 
Phorate June 29 June 22 73.5 
June 29 June 29 79.1 
6 0 . 6  
.30 
infestation date 2 was significantly different from any of the other 
combinations. The analysis of variance of these data is shown in Table 
10 of the appendix. 
On August 4 the artificially infested plants were split and the 
corn borer cavities recorded in the second experiment at Seaman. A list 
of the insecticides, the amount used and the results are given in Table 
5. DDT, Bayer 25141, American Cyanamid 47470, diazinon, and Telodrii^ 
plus parathion all gave better than 90 per cent reduction in the number 
of cavities caused by the European corn borer. 
Sanborn, Iowa, 1964. Two experiments were conducted on this site. 
Ten insecticides were compared for effectiveness in the first experiment 
and three of the insecticides recommended for corn rootworm control, 
applied on two dates, were compared in the second experiment. The treat­
ments were applied in the first experiment July 1 and in the second 
experiment July 1 and 7. Rootworm counts on 20 plants averaged 51.3 
larvae per plant on July 1. Ten plants in each plot were artificially 
infested with two European corn borer egg masses per plant on July 1. 
The ten plants per plot that were artificially infested with corn 
borer egg masses were split and the number of cavities recorded to 
determine European corn borer control. The net root rating system was 
used in these experiments to evaluate treatments for corn rootworm 
control. A visual damage rating was made and at the same time a 
recovery rating was made. The net root rating is the difference 
between the damage and recovery ratings. Ten plants from each plot 
were dug for rating. Yield data and the per cent lodged plants were 
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TABLE 5 
PERFORMANCE OF GRANULAR INSECTICIDES APPLIED 
OVER THE ROW FOR EUROPEAN CORN BORER 
CONTROL AT BEAMAN, IOWA, 1964 
Insecticide Pounds 
Per Acre 
Cavities Per 
100 Stalks 
Per Cent 
Control 
Carbaryl 1.0 64 76.7 
Disulfoton 1.0 63 77.1 
Compound 4072 1.0 45 83.6  
Phorate 1.0 40 85.4 
DDT 1.0 23 91.6 
Bayer 25141 1.0 15 94.5 
American Cyanamid 47470 1.0 14 94.9 
Diazinon 1.0 13 95.3 . 
Telodrin^) 0.1 
plus + 5 98.2  
Parathion 1,0 
Check 275 
also recorded in these experiments. A summary of the data taken in these 
experiments is shown in Table 6. 
A total of ten insecticides were compared in the first experiment. 
All insecticides gave significant reductions in corn borer cavities. At 
the 5 per cent level of probability, there were no differences between 
insecticides for corn borer control. See Tables 11 and 12 of the 
appendix. 
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TABLE 6 
A SUMMARY OF THE RESULTS OF GRANULAR INSECTICIDES 
APPLIED OVER THE ROW FOR EUROPEAN CORN BORER 
AND CORN ROOTWORM CONTROL AT SANBORN, 
IOWA, 1964 
Insecticide 
Mean Net Root _ . _ , ^ Mean Number Of 
Date Eating Per ^"shels cavities Per 
10 Plants Lodged Per Acre plants 
American Cyanaraid 
47470 
Bayer 25141 
Telodrin 
plus 
Parathion 
Compound 4072 
Carbaryl 
Disulfoton 
DDT 
Diazinon 
Parathion 
Phorate 
Diazinon 
Parathion 
Phorate 
Check 
7/1 
7/1 
7/1 
7/1 
7/1 
7/1 
7/1 
7/1 
7/1 
7/1 
7/7 
7/7 
7/7 
9.7  
10.6 
11.5 
15.1 
19.4  
19.7 
26.4  
11.4 
1 2 . 6  
10.5 
15.6 
18.7 
13,7 
28.5  
6 
0 
35 
48 
80 
100 
5 
12 
28 
12 
30 
12 
100 
125 
140 
142 
133 
127 
85 
12 
120 
149 
115 
138 
131 
138 
34 
15.0 
15.0 
2.5 
15.0 
5.0 
45.0  
1 0 . 0  
2.5 
17.5 
35.0 
5.0 
12.5 
35.0 
225.0 
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Of the ten insecticides tested, American Cyanamid 47470, phorate, 
Bayer 25141, diazinon, Telodrii^plus parathion, parathion, and compound 
4072 gave significantly lower net root ratings than carbaryl, disulfoton, 
DDT, and the untreated check for corn rootworm control. See Tables 11 
and 13 of the appendix. 
The chemicals compared in the second experiment at Sanborn were 
diazinon, phorate and parathion. There were no chemical or date dif­
ferences for corn borer control. All chemicals applied on both dates 
gave significant reductions in the number of corn borer cavities. All 
chemicals also gave significant reductions of the net root ratings. 
There was no difference between chemicals but the July 1 treatments 
caused significantly lower net root ratings than the July 7 treatments. 
See Tables 14 and 15 in the appendix. 
1965 Experiments 
Experiment _1, Tarkio, Missouri. The treatments in this experiment 
consisted of diazinon applied at the base of the corn plant and cultivated 
to control corn rootworms, DDT applied over the top of the corn plant to 
control corn borers, and diazinon applied over the top and cultivated in 
to control both the corn borer and corn rootworms. The treatments were 
applied on two dates, June 19 and 23. The experiment was replicated 
four times. 
The experimental area was located in the Tarkio River bottom. Two-
row plots, one-half mile long were used. The field was planted with 
United Hagie 152A corn. The insect populations on the date of the last 
treatment averaged 8.6 rootworm larvae per plant and 100 per cent of the 
plants checked showed whorl feeding by corn borer. There was an average 
of 4.5 corn borer larvae per plant. 
Corn borer control was determined by splitting 10 plants at random 
in each plot and determining the number of cavities caused by the borers. 
No artificial infestations of corn borers were used in this experiment. 
In this experiment the plants were split on July 14. A statistical 
analysis of these data showed that the numbers of cavities in the two 
DDT and diazinon combination treatments were significantly lower than 
the check and the diazinon basal treatments. There was no difference 
in the reduction of cavities between the two dates of application (see 
Tables 15 and 17 of the appendix). 
The effect of the treatments on the corn rootworm was determined by 
the net root rating system. Ten plants were dug at random from each 
plot, all the dirt washed off of the roots and visual ratings made. The 
plants were dug in this experiment on July 24. The root ratings of the 
June 23 diazinon basal and diazinon combination treatments were signifi­
cantly lower than the check and DDT treatments. The net root ratings of 
the June 23 basal and combination treatments were significantly lower 
than the June 19 treatments (see Tables 16 and 17 of the appendix). 
Yield data were taken from this experiment by picking the entire 
plots of two replications. The plots were harvested with a combine and 
the corn weighed at the local elevator. The treatments at the base of 
the plant for rootworm control yielded 95.57 and 105.28 bushels per acre. 
The DDT applied over the row for European corn borer control yielded 
109.13 and 116.55 bushels per acre. The treatments applied for control 
of both rootworms and corn borer yielded 110.89 and 132.91 bushels per 
acre. The untreated check yielded 88.06 bushels per acre. The yields 
from the June 19 treatments are listed first followed by the June 23 
treatments. These yields are shown in Table 7. 
Experiment _2, Hamburg, Iowa. Three treatments were applied in this 
test, diazinon with and without cultivation and a check that was culti­
vated but received no insecticide. The treatments were applied June 24. 
The experiment was replicated six times. The plots, planted with Purdue 
410 popcorn consisted of two rows, one-fourth mile long. 
This site had populations of both corn rootworms and European corn 
borer. Corn borer egg masses and feeding damage were observed on 81 per 
cent of the plants on the treatment date. Corn rootworm larvae averaged 
19 per plant on the treatment date and on July 9 a total of 239 rootworm 
forms (larvae, pupae and adults) were observed around the roots of 18 
plants from the check plots. An average of 3 adults per plant was 
observed on the plants above ground on July 9. 
The effectiveness of the treatments on corn rootworms was evaluated 
by making net root ratings on 10 root systems that were randomly selected 
and dug from each plot on July 17. The effectiveness of the treatments 
on corn borer control was determined by randomly selected and splitting 
20 plants per plot and counting the number of cavities caused by corn 
borer. This was done on July 15. The corn borer data were taken on 
the natural population. 
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TABLE 7 
YIELDS FROM TWO BLOCKS OF EXPERIMENT I 
AT TARKIO, MISSOURI, 1965 
Insecticide Date Net Weight 
Corn In Pounds^ 
Per Cent 
Moisture 
Bushels 
Per Acre 
Check 3,935 17.27 88.06 
Diazinon basal 6/23 4,400 18.86 95.57 
Diazinon basal 6/19 4,700 17.18 105.28 
DDT 6/23 4,875 17.24 109.13 
DDT 6/19 5,275 18.32 116.55 
Diazinon 
combination 6/23 4,975 17.60 110.89 
Diazinon 
combination 6/19 5,950 17.42 132.91 
^Four rows, 2,550 feet long were harvested from each treatment. 
The net root ratings and the number of cavities were both signifi­
cantly lower in the diazinon treatments than in the treatment with no 
insecticide. There was no difference between the diazinon treatments 
with and without cultivation (see Tables 18 and 19 of the appendix). 
A 2% inch rain on the treatment date probably eliminated the chance 
for any difference with cultivation. 
Experiment _3, Hamburg, Iowa. Three insecticides, diazinon, 
parathion and phorate, were applied on two dates, with an untreated 
check in this experiment. The application dates were June 20 and 23. 
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The experiment was replicated four times. The plots were two rows, one-
fourth mile long and the field was planted with Pioneer 314. 
This site was selected because there was an average of 26 rootworra 
larvae per plant and 67 per cent of the plants had either whorl feeding 
by corn borer or egg masses present on the first treatment date. On 
July 9 a total of 261 rootworm forms (larvae, pupae and adults) were 
found in the soil around 12 root systems from the check plots. There 
was also an average of 3 adult rootworms per plant above ground. 
Corn rootworm control was evaluated by making net root ratings on 
10 plants dug at random from each plot. Corn borer control was deter­
mined by splitting 20 randomly selected plants from each plot and 
counting the number of cavities caused by corn borer. The natural 
infestations of corn borer were used in this test. 
All of tLj-. insecticide treatments gave significant reductions in 
net root ratings and corn borer cavities over the check. There was no 
difference between insecticides or between treatment dates (see Tables 
20 and 21 of the appendix). 
Yield and lodging data were taken on this experiment. The yield 
was determined by hand picking 1/100 acre in three locations in each plot. 
The per cent of the plants that were lodged was recorded at the same 
time. ,A summary of these data are shown in Table 8. Before these data 
were taken, the cooperator had collected approximately 40 per cent of 
the value of the crop in hail and wind insurance. 
Experiment Hamburg, Iowa. This experiment was designed to 
compare the effect of different depths of cultivation. The insecticide 
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TABLE 8 
SUMMARY OF YIELDS AND LODGING FROM EXPERIMENT 3 
AT HAMBURG, IOWA, 1965 
Insecticide .Date Per Cent Bushels 
Lodged Per Acre 
Parathion 6/20 25 74 
Phorate 6/20 32 71 
Diazinon 6/20 35 79 
Parathion 6/23 13 69 
Phorate 6/23 16 73 
Diazinon 6/23 11 73 
Check 64 64 
used in all treatments, except the check, was diazinon. The five treat­
ments were deep, medium, light, and no cultivation and an untreated 
check. The cultivation levels were determined by the depth of the disc 
cut and the height of the ridge thrown up by the disc hillers. The deep 
treatment was a 2% inch cut with a 3% inch ridge. The medium treatment 
was a 1% inch cut with a 2% inch ridge. The light treatment was a 1 
inch cut with % inch of soil thrown into the row. The no cultivation 
was treated with insecticide and not cultivated and the check was left 
untreated. The treatments were applied June 24. The experiment was 
replicated four times. 
This experiment was located in the same field with experiments two 
and three but was planted with a different variety of corn. This portion 
of the field was planted with Dekalb XL 365. The plots were two rows, 
one-fourth mile long. The corn rootworm populations averaged 4.8 larvae 
per plant on the treatment date. On July 9 a total of 123 rootworm 
forms (larvae, pupae and adults) were found in the soil around 18 root 
systems. Very few adults (less than 1 per plant) were observed in this 
portion of the field on July 9. The natural population of corn borers 
was very low in this experiment. Ten plants in each plot were infested 
with 2 corn borer egg masses each on June 22. 
The effectiveness of the treatments was determined by randomly 
digging 10 plants from each plot and making net root ratings. The 
plants were dug on July 17. The 10 plants that were artificially in­
fested with corn borers were split and the number of cavities recorded. 
The artificial infestation did not develop in this experiment and the 
treatment effect was non-significant. The insecticide treatments all 
gave lower net root ratings than the check at the 5 per cent level of 
probability. There was no difference among the different levels of 
cultivation (see Tables 22 and 23 of the appendix). 
Experiment _5, Portsmouth, Iowa. The treatments in this experiment 
were diazinon applied on two dates and the untreated check. The 
treatment dates were June 29 and July 6. The plots were four rows, one-
fourth mile long and the field was planted with Pioneer 314 seed corn. 
The experiment was replicated four times. 
On the first treatment date an average of 11,5 rootworm larvae were 
found on 10 plants examined. On July 9, a total of 117 rootworm forms 
(larvae and pupae) were found on 12 root systems. There was no natural 
European corn borer infestation in this field and two corn borer egg 
masses were put on ten plants per plot on June 28. 
Evaluation of the treatment effect on corn rootworms was made by 
rating ten randomly selected root systems from each plot. Corn borer 
control was determined by splitting the ten artificially infested plants 
from each plot and counting the number of corn borer cavities. 
The net root rating of the July 6 diazinon treatment was signifi­
cantly lower than the check. The number of corn borer cavities was 
significantly reduced by both insecticide treatments. 
The July 6 treatment caused a significantly lower net root rating 
than the June 28 treatment. There was no difference in the number of 
corn borer cavities between the two dates of application (see Tables 24 
and 25 of the appendix). 
Experiment Coon Rapids, Iowa. This experiment consisted of three 
treatments, diazinon applied on June 29 and July 6 and a check. Two-row 
plots were used and the experiment was replicated four times. The field 
was planted with a Pioneer single cross that is susceptible to European 
corn borer damage. 
A total of 42 rootworm forms (larvae and pupae) were found on 12 
plants from the check plots on July 9. This was a very light infestation. 
No natural infestation of corn borer was found and ten plants in each 
plot were infested with two corn borer egg masses on June 30. 
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The ten plants artificially infested with corn borer were split and 
the number of cavities recorded on July 22. Ten randomly selected plants 
were dug on August 5. 
The net root ratings and the number of cavities were both signifi­
cantly lower in the two insecticides treatments than in the check. There 
was no difference between treatments on the two dates of application (see 
Tables 26 and 27 of the appendix). 
Experiment 1_, Newell, Iowa. There were four treatments in this 
experiment, diazinon applied on two dates and two checks, one with 
cultivation and one without. The application dates were June 29 and 
July 6. Two-row plots were used and the field was planted with United 
Hagie 39. 
On July 16, a total of 279 rootworm forms (larvae, pupae and adults) 
were found in the soil around 24 root systems from the check plots. Ten 
plants in each plot were artificially infested with two corn borer egg 
masses per plant. 
The ten artificially infested plants were split and the number of 
cavities recorded on August 12. On August 13, ten plants were selected 
at random in each plot and the root systems dug. 
The net root ratings were significantly lower on the diazinon June 
29 treatment than on all other treatments. There was no difference 
between the diazinon July 6 treatment and the checks. This was an 
extremely dry area. There was no rain during the development of root-
worms and the roots did not regenerate. There was no difference 
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between dates and no difference between cultivation and no cultivation 
on the checks. 
Corn borer cavities were significantly reduced by the insecticide 
treatments. There was no difference between dates or between cultivation 
or no cultivation on the checks (see Tables 28 and 29 of the appendix). 
Experiment _8, Newell, Iowa. This experiment consisted of two 
insecticide treatments and a untreated check. The insecticides, 
diazinon and phorate, were applied July 3. The plots were four rows 
and the experiment was replicated four times. 
There was an average of 16 rootworm larvae per plant on ten plants 
dug on the treatment date. On July 15, a total of 177 rootworm forms 
(larvae, pupae and adults) were found in the soil around 12 root 
systems dug from the check plot. On July 3, ten plants in each plot 
were artificially infested with two corn borer egg masses per plant. 
On August 11, the ten plants infested with corn borer were split and 
the number of cavities recorded. Ten plants were randomly selected and 
dug from each plot. 
There was no difference in the net root ratings between the insecti­
cide treatments and the check (see Table 30 of the appendix). 
There was no rain on this field during the course of this ex­
periment. Without moisture the corn plants did not regenerate roots. 
Both insecticide treatments gave significant reductions in the 
number of corn borer cavities. There was no difference between 
diazinon and phorate (see Tables 30 and 31 of the appendix). 
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Experiment _9, Sanborn, Iowa. The treatments were made on July 2 
and 5. Two-row plots were used and the experiment was replicated four 
times. 
The population of rootworms was very light. Ten plants in each 
plot were artificially infested with two corn borer egg masses per 
plant on July 2. 
On August 11, ten plants were selected at random from each plot 
and the roots were dug. On the same date the ten plants per plot that 
were infested with corn borer were split and the number of cavities 
recorded. 
The net root rating on the diazinon July 2 treatment was signifi­
cantly lower than the check. There was no difference between the check 
and the diazinon July 6 treatment. There was. no difference between the 
two dates of application. Both insecticide treatments gave significant 
reductions in the number of corn borer cavities (see Tables 32 and 33 
of the appendix). 
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DISCUSSION 
General 
From the results it is concluded that in most instances European 
corn borer and corn rootworms can be effectively controlled with one 
application of insecticide. The phosphate insecticides (diazinon, 
parathion and phorate) that were used resulted in control of both 
insects in all experiments except those in the extremely dry area. 
Significant reductions in the number of corn borer cavities and in the 
net root ratings resulted from treatments applied from June 19 to 24 in 
northwest Missouri and southwest Iowa. The data from west central and 
northwest Iowa indicate that significant reductions in the net root 
ratings and reductions of cavities from artificial corn borer infes­
tations were the result of treatments applied from June 29 to July 6. 
In no instance with natural infestations were there significant differ­
ences between dates of treatment for European corn borer. In artificial 
infestations at Thurman and Beaman it was found that these three insecti­
cides were not always effective. 
The Thurman and Beaman experiments indicate that these insecticides 
will not effectively control corn borer if applied 4 or 7 days before 
the egg masses are put on the plants. A period of 6 days between 
treatment dates had no significant effect on control providing the 
borers were present on the plants when the treatments were made. 
The results of experiments on effect of cultivation depth were of 
questionable significance. Inability to demonstrate significant 
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differences between cultivation depths at Beaman in 1964 may have been 
the result of low corn rootworms populations. Failure to demonstrate 
differences at Hamburg in 1965 was probably the result of a 2% inch 
rainfall following application of the insecticide. The low proba­
bility of heavy rains (1 inch or more) during late June in this region, 
would lend credability to cultivation at treatment time in spite of the 
results of this experiment. While the organophosphate insecticides are 
not broken down by sunlight as readily as the chlorinated hydrocarbons, 
it would still seem that covering these materials is desirable. 
Regarding the developmental synchronization of two species, the 
data from the cooperative economic insect survey in 1964, 1965, and 
1966 indicate that European corn borer larvae and corn rootworm larvae 
were present in northwest Missouri and southwest Iowa at the same time 
(United States Agricultural Research Service, 1964a,b, 1965, 1966a,b, 
c). The populations of both insects present in the Tarkio, Missouri 
and Hamburg, Iowa experiments further indicate that they do occur at 
the same time in these areas. 
European Corn Borer Control 
1964 Experiments. The insecticides diazinon, parathion and phorate 
gave comparable European corn borer control in the 1964 experiments. In 
only one instance (Coon Rapids) was there a significant difference among 
these insecticides. Results of experiments using artificial infestations 
indicate that the timing between application of the insecticide and the 
incidence of European corn borer hatching is critical when application 
precedes hatching. Two insecticides, diazinon and parathion, were 
applied at Thurman on June 19, 1964. The artificial infestation of 
corn borer was made 4 days later on June 23 (estimated hatching 1 to 
2 days later). The dissections showed that corn borer cavities were 
reduced 58 per cent in the artificially infested plants and 82 per 
cent in the natural infestation by parathion, whereas the respective 
reductions for diazinon were 26 and 84 per cent. This suggests that 
parathion has a longer effectual life. This is further supported by 
similar experiments at Beaman, where after 7 days the respective 
effectiveness of the two chemicals was 0 and 26 per cent. 
At Beaman in 1964, phorate, diazinon and parathion were applied on 
two dates, June 23 and 29, on artificial infestations made June 22 and 
29. There was no difference in control of the June 22 infestation with 
the two treatment dates. The infestations made 7 days after the June 
23 treatment were not effectively controlled by any of the insecticides. 
When parathion and diazinon were applied on two dates, June 24 and 
30 at Coon Rapids in 1964 to artificial infestations made on June 25, 
there were no differences due to treatment date. Although both insecti­
cides gave significant reductions in the number of cavities, parathion 
was significantly better. 
The insecticide screening tests compared the effectiveness of 9 
compounds at Beaman and 10 compounds at Sanborn. The per cent control 
shown in Table 9 is the per cent reduction in the number of corn borer 
cavities. There were 275 cavities per 100 plants in the untreated check 
at Beaman and 225 per 100 plants in the check at Sanborn. 
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TABLE 9 
EUROPEAN CORN BORER CONTROL IN INSECTICIDE 
COMPARISON EXPERIMENTS AT SANBORN 
AND BEAMAN, IOWA, 1964 
Insecticide Per Cent European Corn Borer Control 
Beaman Sanborn 
Telodrli^ plus parathion 
Diazinon 
American Cyanamid 47470 
Î 
Bayer 25141 
DDT 
Parathion 
Phorate 
Compound 4072 
Disulfoton 
Carbaryl 
98.2  
95.3 
94.9  
94.5 
91.6 
85.4 
83.6  
77.1 
76.7 
98.9  
98.9  
93.3  
93.3  
95.6  
92.2  
84.4 
93.3  
80 .0  
97.8  
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1965 Experiments. The number of corn borer cavities was signifi­
cantly reduced by all insecticide treatments in 1965. One experiment 
failed, however, because no infestation (natural or artificial) of corn 
borers developed. 
At Tarkio, Missouri there was no difference between treatment dates 
(June 19 and 23) or between diazinon and DDT when applied over the row 
for corn borer control. At Hamburg, Iowa (experiment 3), significant 
reductions were obtained with diazinon, parathion and phorate applied 
on June 20 and 23. Again, there were no differences due to insecticide 
or treatment date. 
Natural populations of first generation corn borers were light or 
non-existant in the central and northern Iowa experiments and the control 
data are the result of treatment on artificial infestations. At Ports­
mouth, Coon Rapids and Newell, there was no difference between treatment 
dates with diazinon applied on June 28 or 29 and July 6. There were 
significant reductions of cavities by both diazinon and phorate applied 
on July 3 at Newell. Diazinon significantly reduced cavities when 
applied at Sanborn on both July 2 and 6. 
Corn Rootworm Control 
1964 Experiments. In 1964 the experimental sites were selected 
before the rootworm eggs hatched and the only site with a rootworm popu­
lation high enough to show treatment differences was Sanborn. All 10 
insecticides applied on July 1, gave significantly lower root ratings 
than the untreated check except DDT. Compound 4072, parathion. 
Telodrin^plus parathion, diazinon, Bayer 25141 and phorate were not 
significantly different than the best compound, American Cyanamid 47470. 
The three insecticides, diazinon, parathion, and phorate, applied 
on July 1 and 7, resulted in no differences among insecticides, but 
the July 1 treatment date caused significantly lower net root ratings 
than the July 7 treatments. This difference between treatment dates 
indicates that the root systems did not recover as well with the ad­
ditional 6 days of feeding by a high population of rootworm larvae. 
1965 Experiments. June 19 and 23 treatments at Tarkio, Missouri 
compared diazinon application at the base of the plant with that over 
the row for corn rootworm control. There was ho difference in the treat­
ments applied at the base vs. over the top of the plants. The June 23 
treatments resulted in significantly lower root ratings than the June 19 
treatments suggesting that the early application preceded peak hatching. 
Experiments 2 and 4 at Hamburg, Iowa compared the effect of differ­
ent levels of granule incorporation in the soil. Diazinon was applied 
over the row on June 24 on both experiments. The insecticide treatments 
resulted in significantly lower net root ratings than the untreated 
check. There was no difference in rootworm control due to cultivation or 
different levels of soil incorporation. Leaching by a 2% inch rain 
immediately after treatment probably eliminated differences due to 
cultivation. 
A comparison of three insecticides, diazinon, parathion and phorate, 
applied on June 20 and 23, at Hamburg gave significant reduction in the 
net root ratings with no difference due to insecticides or treatment 
date. 
Diazinon was applied on two dates at Portsmouth, Coon Rapids, Newell 
and Sanborn. At Portsmouth there was no difference between the net root 
ratings of the June 29 treatment and the untreated check, but the July 6 
treatment resulted in a significant reduction in the net root ratings. 
At Coon Rapids, treatments on these same dates resulted in a significant 
reduction in the net root ratings but there was no difference due to 
treatment date. At Newell where there were two untreated checks, one 
cultivated with the disc hiller and the other uncultivated, the June 29 
treatment resulted in lower net root ratings than the untreated checks, 
but there was no difference between the checks and the July 6 treatment. 
The net root rating of the July 2 treatment at Sanborn was signifi­
cantly lower than the untreated check but there was no difference due 
to the July 6 treatment. 
At Newell, when diazinon and phorate were applied on July 3 with 
an untreated check, there were no treatment differences. However, no 
moisture was recorded at this plot from treatment date to the date that 
the data were taken. Lack of moisture would be expected to restrict 
root regeneration and movement of the insecticide. 
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SUMMARY AND CONCLUSIONS 
A series of experiments were undertaken during 1964 and 1965 to 
investigate the possibility of controlling the larvae of the first 
generation European corn borer and western corn rootworm larvae with 
one application of insecticide. The insecticides recommended for 
resistant corn rootworm control were evaluated. A total of ten 
insecticides were evaluated in compound screening tests. An attempt 
was made to study the effect of soil incorporation on control of corn 
rootworms. Two treatment dates were included in most experiments in 
an attempt to determine the most desirable date for application of 
insecticides. The results of this study indicate that: 
1. Natural infestations of European corn borer larvae and 
western corn rootworm larvae were present at the same 
time in northwest Missouri and southwest Iowa and were 
controlled with one application of insecticide. 
Artificial infestations of European corn borer and 
natural infestations of corn rootworms were effectively 
controlled in central and northwestern Iowa indicating 
that when they occur together, control with one ap­
plication of insecticide is possible. 
2. The insecticides recommended for resistant corn rootworm 
control, diazinon, parathion and phorate, will effectively 
control both the European corn borer and the western corn 
rootworm. American Cyanamid 47470, Bayer 25141, Telodrir^ 
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plus parathion and compound 4072 should be evaluated 
more critically for possible inclusion in this control 
program. 
3. Different cultivation levels and granule incorporation 
into the soil had no effect on corn rootworm control if 
the treatments were immediately followed by 2% inches 
of rain. 
4. Diazinon and phorate had no significant effect on the net 
root ratings under extreme drought conditions. 
5. Equipment for application of granular insecticides may 
be adapted and attached to field cultivators for the 
control of European corn borer and corn rootworms. 
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APPENDIX 
TABLE 10 
ANALYSIS OF VARIANCE ON TRANSFORMATION^ OF CORN BORER CAVITY DATA 
FROM EXPERIMENT 1 AT BEAMAN, IOWA, 1964 
Source 
Degrees Of Sum Of Mean p 
Freedom Squares Square 
Blocks 2 323.477 161.738 1.41 
Chemicals 2 577.599 288.799 2.52 
Error A 4 458.517 ,114.629 
Treatment date 1 6977.539 6977.539 54.29^ 
Infestation date 1 2618.198 2618.198 20.37^ 
Chemical x treatment date 2 277.872 138.936 1.08 
Chemical x infestation date 2 152.479 152.479 1.19 
Treatment date x infestation date 1 6903.556 6903.556 53.72^ 
Chemicals x treatment date x 
infestation date 2 811.102 405.551 3.16 
Error B 
1 
2313.274 128.515 
Total 35 21413.6129 
^The arcsin "^percentage transformation was used. 
^Significant at the 1 per cent level of probability. 
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TABLE 11 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON 
TEN PLANTS PER PLOT AND OF THE NUMBER OF CORN 
BORER CAVITIES IN TEN PLANTS PER PLOT 
EXPERIMENT 1, SANBORN, IOWA, 1964 
Analysis Of Variance, Net Root Ratings 
Source Sum Of Degrees Of Mean 17 
Squares Freedom Square 
Treatment 1,765 10 176.50 17.60^ 
Block 89 3 29.66 2.95 
Error 301 30 10.03 
Total 2,155 43 
Model, ratings. cavities = A (I) + B (J) + E (IJ) Limits I = 11, J = 4 
Analysis Of Variance, Corn Borer Cavities 
Source Sum Of Degrees Of Mean TT 
Squares Freedom Square 
Treatments 1,636.546 10 163.655 22.354^ 
Blocks 13.364 3 4.455 0.6085 
Error 219.636 30 7,321 
Total 1,869.546 43 
^Significant at the 1 per cent level of probability. 
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TABLE 12 
RESULTS OF INSECTICIDE APPLICATIONS FOR CONTROL OF EUROPEAN 
CORN BORER AND CORN ROOTWORM IN EXPERIMENT 1 
AT SANBORN, IOWA, 1964 
Insecticide 
Mean Net 
Root Ratings' 
Duncans Multiple 
Range Test^ 
American Cyanamid 47470 
Phorate 
Bayer 25141 
Diazinon 
Telodrii^ plus parathion 
Parathion 
Compound 4072 
Carbaryl 
Disulfoton 
DDT 
Check 
9.7 
10.5 
1 0 . 6  
11.4 
11.5 
1 2 . 6  
15.1 
19.4 
19.7 
26.4 
28.5 
The standard error of the mean net root ratings is 1.5835. 
^The test was made at the 5 per cent level of significance. Any two 
means not connected by the same line are significantly different. 
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TABLE 13 
RESULTS OF INSECTICIDE APPLICATIONS FOR CONTROL OF 
EUROPEAN CORN BORER AND CORN ROOTWORM IN 
EXPERIMENT 1 AT SANBORN, IOWA, 1964 
Insecticide Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
Telodrii^ plus para.thion 
Diazinon 
Carbaryl 
DDT 
Bayer 25141 
American Cyanamid 47470 
Parathion 
Compound 4072 
Phorate 
Disulfoton 
Check 
0.25 
0.25 
0.50 
1 .00  
1.50 
1.50 
1.75 
3.25 
3.50 
4.50 
22.50 
The standard error of the mean number of cavities is 1.3528. 
^The test was made at the 5 per cent level of significance. Any two 
means not connected by the same line are significantly different. 
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TABLE 14 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS 
PER PLOT AND OF THE NUMBER OF CORN BORER CAVITIES IN 
TEN PLANTS PER PLOT. EXPERIMENT 2, SANBORN, IOWA, 
1964 
Analysis Of Variance, Net Root Ratings 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean ^ 
Square 
Treatments 927.75 6 154.625 16.390® 
Blocks 41.24 3 13.747 1.457 
Error 169.82 18 9.434 
Total 1,138.81 27 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits, 1=7, J = 4 
Analysis Of Variance, Corn Borer Cavities 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean ^ 
Square 
Treatments 1,511.00 6 251.833 25.203® 
Blocks 4.39 3 1.463 .1464 
Error 179.86 18 9.992 
Total 1,695.25 27 
^Significant at the 1 per cent level of probability. 
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TABLE 15 
RESULTS OF INSECTICIDE APPLICATIONS FOR CONTROL OF 
EUROPEAN CORN BORER AND CORN ROOTWORM IN 
EXPERIMENT 2 AT SANBORN, IOWA, 1964 
Insecticide Date 
Mean Net 
Root Rating^ 
Duncans Multiple 
Range Test^ 
Phorate 7/1 10.5 
Diazinon 7/1 11.4 
Parathion 7/1 12.6 
Phorate 7/7 13.7 
Diazinon 7/7 15.6 
Parathion 7/7 18.7 
Check 28.5 
Insecticide Date 
Mean Number 
Of Cavities® 
Duncans Multiple 
Range Test^ 
Diazinon 7/1 .25 
Diazinon 7/7 .50 
Parathion 7/7 1.25 
Parathion 7/1 1.75 
Phorate 7/1 3.50 
Phorate 7/7 3.50 
Check 22.50 
^The standard error of the mean net root rating is 1.5357 and the 
standard error of the mean number of cavities is 1.5805. 
^The test was made at the 5 per cent level of significance. Any two 
means not connected by the same line are significantly different. 
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TABLE 16 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS 
PER PLOT AND OF THE NUMBER OF CAVITIES CAUSED BY 
EUROPEAN CORN BORER IN TEN PLANTS PER PLOT 
EXPERIMENT 1, TARKIO, MISSOURI, 1965 
Analysis Of Variance, Net Root Ratings 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square F 
Treatments 443.2141 6 73.8690 4.5237* 
Blocks 28.5712 3 9.5237 0.5832 
Error 293.9270 18 16.3293 
Total 765.7124 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits 1=7, J = 4 
Analysis Of Variance, Corn Borer Cavities 
Source Sum Of Degrees Of Mean V 
Squares Freedom Square 
Treatments 1,907. 7119 6 317. 9519 21.2870* 
Blocks 80. 1428 3 26. 7143 1.7895 
Error 268. 8560 18 14. 9364 
Total 2,256. 7107 27 
^Significant at the 1 per cent level of probability. 
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TABLE 17 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN 
BORER AND CORN ROOTWORM CONTROL ON EXPERIMENT 1 
AT TARKIO, MISSOURI, 1965 
Corn Root Ratings 
Insecticide Date Mean Net 
Root Ratings 
Diazinon basal 6/23 11.00 
Diazinon combination 6/23 11.50 
Diazinon basal 6/19 15.50 
Diazinon combination 6/19 17.00 
Check 19.50 
DDT 6/23 20.75 
DDT 6/19 21.75 
Duncans Multiple 
Range Test^ 
Insecticide 
European Corn Borer Cavities 
Date 
Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
DDT 6/23 2, .25 
DDT 6/19 2, 75 
Diazinon combination 6/23 3, ,25 
Diazinon combination 6/19 3, 50 
Diazinon basal 6/19 14. ,50 
Check 19. ,00 
Diazinon basal 6/23 23. 25 
Standard error of the mean net root ratings is 2.0081. 
^Tested at the 5 per cent level of significance. Any two means not 
connected by the same line are significantly different. 
'Standard error at the mean number of cavities is 1.9324. 
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TABLE 18 
ANALYSIS OF VARIANCE ON NET ROOT RATINGS ON TEN PLANTS PER PLOT 
AND THE ANALYSIS OF VARIANCE ON THE NUMBER OF CAVITIES CAUSED 
BY EUROPEAN CORN BORER IN 20 PLANTS PER PLOT 
EXPERIMENT 2, HAMBURG, IOWA, 1965 
Analysis Of Variance, Net Root Ratings 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean ^ 
Square 
Treatments 980.9993 2 490.4995 9.7644^ 
Blocks 267.1667 5 53.4333 1.0637 
Error 502.3323 10 50.2332 
Total 1,750.4983 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits I = 3, J = 6 
Analysis Of Variance Cavities 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square ^ 
Treatments 1,104.1103 2 552.0551 145.7046^ 
Blocks 3.6111 5 0.7222 0.1906 
Error 37.8886 10 3.7889 
Total 1,145.6101 17 
^Significant at the 1 per cent level of probability. 
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TABLE 19 
RESULTS OF EXPERIMENT 2 AT HAMBURG, 
IOWA, 1965 
Insecticide 
Corn Root Ratings 
Mean Net 
Root Ratings' 
Duncans Multiple 
Range Test^ 
Diazinon no cultivation 
Diazinon + cultivation 
No diazinon + cultivation 
12.33 
19.83 
30.33 
Insecticide 
European Corn Borer Cavities 
Mean Number 
Of Cavities'" 
Duncans Multiple 
Range Test^ 
Diazinon no cultivation 
Diazinon + cultivation 
No diazinon + cultivation 
4.16 
5.33 
21.33 
^The standard error of the mean net root ratings is 2.8935. 
^Tested at the 5 per cent level of significance. Any two means not 
connected by the same line are significantly different. 
'^The standard error of the mean number of cavities is .7945. 
70 
TABLE 20 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS 
PER PLOT AND OF THE NUMBER OF CORN BORER CAVITIES 
IN 20 PLANTS PER PLOT. EXPERIMENT 3, HAMBURG, 
IOWA, 1965 
Analysis Of Variance, Ratings 
Source Sum Of Degrees Of Mean F Squares Freedom Squares 
Treatments 2,402.7129 6 400.4521 8.3857^ 
Blocks 871.4285 3 290.4761 6.0828 
Error 859.5696 18 47.7539 
Total 4,133.7109 27 
Model, ratings. cavities = A (I) + B (J) + E (IJ) Limits I = 7, J = 4 
Analysis of Variance, Cavities 
Source Sum Of Degrees Of Mean T7 
Squares Freedom Square 
Treatments 1,632.9268 6 272.1543 51.6825® 
Blocks 6.9643 3 2.3214 .4408 
Error 94.7859 18 5.2659 
Total 1,734.6770 27 
^Significant at the 1 per cent level of probability. 
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TABLE 21 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN 
BORER AND CORN ROOTWORM CONTROL ON EXPERIMENT 3 
AT HAMBURG, IOWA, 1965 
Corn Root Ratings 
Insecticide Date Mean Net Duncans Multiple 
Root Ratings® Range Test^ 
Parathion 6/20 8.75 
Diazinon 6/23 10.25 
Parathion 6/23 11.50 
Phorate 6/23 12.25 
Diazinon 6/20 17.50 
Phorate 6/20 19.00 
Check 37.75 
European Corn Borer Cavities 
Insecticide Date Mean Number Duncans Multiple 
Of Cavities^ Range Test^ 
Phorate 6/23 3.5 
Phorate 6/20 4.25 
Parathion 6/23 4.25 
Diazinon 6/23 4.50 
Diazinon 6/20 4.75 
Parathion 6/20 5.75 
Check 26.25 
^Standard error of the mean net root rating is 3.4552. 
Tested at the 5 per cent level of significance. Any two means not 
connected by the same line are significantly different. 
^The standard error of the mean number of cavities is 1.1476. 
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TABLE 22 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS 
PER PLOT AND OF THE NUMBER OF CAVITIES CAUSED BY 
EUROPEAN CORN BORER IN TEN PLANTS PER PLOT 
EXPERIMENT 4, HAMBURG, IOWA, 1965 
Analysis Of Variance, Ratings 
Source Sum Of Degrees Of Mean TT 
Squares Freedom Square 
Treatments 569.6997 4 142.4249 8.0051^ 
Blocks 67.997 3 25.666 1.4426 
Error 213.4996 12 17.7916 
Total 860.1990 19 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits I = II 
Analysis Of Variance, Cavities 
Source Sum Of Degrees Of Mean 
F 
Squares Freedom Square 
Treatments 28.6998 4 7.1750 2.9792^ 
Blocks 6.6000 3 2.2000 0.9134 
Error 28.9000 12 2.4083 
Total 64.1998 19 
^Significant at the 1 per cent level of probability. 
Not significant. 
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TABLE 23 
RESULTS OF EXPERIMENT 4 AT HAMBURG, 
IOWA, 1965 
Insecticide 
Corn Root Ratings 
Mean Net 
Root Ratings^ 
Duncans Multiple 
Range Test^ 
Light cultivation 
No cultivation 
Medium cultivation 
Deep cultivation 
Check 
9.0 
10.5 
11.75 
13.25 
24.00 
^The standard error of the mean net root rating is 2.11 
^The test was made at the 5 per cent level of significance. Any two 
means not connected by the same line are significantly different. 
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TABLE 24 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS PER 
PLOT AND OF THE NUMBER OF CORN BORER CAVITIES IN TEN 
PLANTS PER PLOT. EXPERIMENT 5, PORTSMOUTH, 
IOWA, 1965 
Analysis Of Variance, Ratings 
Source Sum Of Degrees Of Mean ^ 
Squares Freedom Square 
Treatments 516.1665 2 258.0832 10.2437^ 
Blocks 77.3334 3 25.7778 1.0231 
Error 151.1658 6 25.1943 
Total 744.6657 11 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits 1=3, J = 4 
Analysis Of Variance, Cavities 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square F 
Treatments 244.5000 2 122.2500 29.5369^ 
Blocks 5.6667 3 1.8889 0.4564 
Error 24.8333 6 4.1389 
Total 275.0000 11 
^Significant at the 5 per cent level of probability. 
^Significant at the 1 per cent level of probability. 
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TABLE 25 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN 
BORER AND CORN ROOTWORM CONTROL ON EXPERIMENT 
5 AT PORTSMOUTH, IOWA, 1955 
Corn Root Ratings 
Insecticide Date Mean Net Duncans Multiple 
Root Ratings^ Range Test^ 
Diazinon 7/6 14.25 
Diazinon 6/28 23.50 
Check 30.25 
Insecticide 
Corn Borer Cavities 
Date Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
Diazinon 
Diazinon 
Check 
7/6 
6/28 
1.25 
3.50 
11.75 
^The standard error of the mean net root rating is 2.5385. 
^The test was made at the 5 per cent level of significance. Any two 
means not connected by the same line are significantly different. 
"^The standard error of the mean number of cavities is 1.0172. 
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TABLE 26 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS PER 
PLOT AND OF THE NUMBER OF CORN BORER CAVITIES IN TEN PLANTS 
PER PLOT. EXPERIMENT 6, COON RAPIDS, IOWA, 1965 
Analysis Of Variance , Ratings 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square 
F 
Treatment 431.1665 2 230.5832 22.2547* 
Blocks 51.3332 3 17.1110 1.6515 
Error 62.1666 6 10.3611 
Total 574.6663 11 
Model, ratings. cavities = A (I) + B (J) + E (IJ) Limits I = 3, J = 4 
Analysis Of Variance , Cavities 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square F 
Treatment ,, 357.1665 2 178.5832 14.9860* 
Blocks 2.2500 3 0.7500 0.0629 
Error 71.5000 6 11.9167 
Total 430.9165 11 
^Significant at the 1 per cent level of probability. 
77 
TABLE 27 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN BORER 
AND CORN ROOTWORM CONTROL ON EXPERIMENT 6 AT COON 
RAPIDS, IOWA, 1965 
Corn Root Ratings 
Insecticide Date Mean Net 
Root Ratings® 
Duncans Multiple 
Range Test^ 
Diazinon 6/29 9.00 
Diazinon 7/6 13,25 
Check 23.75 
Corn Borer Cavities 
Insecticide Date Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
Diazinon 7/6 .50 
Diazinon 6/29 2.00 
Check 12.75 
^The standard error of the mean net root rating is 1.6094. 
The test was made at 5 per cent level of significance. Any two means 
not connected by the same line are significantly different. 
^The standard error of the mean number of cavities is 1.7260. 
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TABLE 28 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS PER 
PLOT AND OF THE NUMBER OF CAVITIES CAUSED BY EUROPEAN CORN 
BORER IN TEN PLANTS PER PLOT. EXPERIMENT 
7, NEWELL, IOWA, 1965 
Analysis Of Variance, Ratings 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square 
F 
Treatments 1,125.0875 3 375.2290 8.4413^ 
Blocks 84.6875 3 28.2292 0.6351 
Error 400.0625 9 44.4514 
Total 1,610.4375 15 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits 1=4, J = 4 
Analysis Of Variance, Cavities 
Source Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square 
F 
Treatments 101.6875 3 33.8958 9.08943 
Blocks 9.6875 3 3.2292 0.8659 
Error 33.5625 9 3.7292 
Total 144.9375 15 
^Significant at the 1 per cent level of probability. 
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TABLE 29 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN 
BORER AND CORN ROOTWORM CONTROL ON EXPERIMENT 7 
AT NEWELL, IOWA, 1965 
Insecticide Date 
Corn Root Ratings 
Mean Net 
Root Ratings^ 
Duncans Multiple 
Range Test^ 
Diazinon 6/29 
Diazinon 7/6 
Check no cultivation 
Check cultivated 
6 . 5  
16.75 
26.50 
27.00 
Insecticide Date 
Corn Borer Cavities 
Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
Diazinon 6/29 
Diazinon 7/6 
Check no cultivation 
Check cultivated 
.75 
2.50 
6.25 
6.75 
^The standard error of the mean net root rating is 3.3336. 
^The test was made at the 5 per cent level of significance. Any two 
means not connected by the same line are significantly different. 
^The standard error of the mean number of cavities is .9656. 
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TABLE 30 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS PER 
PLOT AND OF THE NUMBER OF CAVITIES CAUSED BY EUROPEAN CORN 
BORER IN TEN PLANTS PER PLOT. EXPERIMENT 8, NEWELL, 
IOWA, 1965 
Source 
Analysis Of Variance, Ratings 
Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square 
Treatments 
Blocks 
Error 
Total 
415.5000 
1,261.6663 
455.8337 
2,133.0000 
2 
3 
6 
11 
207.7500 
420.5554 
75.9723 
2.7345' 
5.5356 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits 1=3, J = 4 
Source 
Analysis Of Variance, Cavities 
Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square 
Treatments 
Blocks 
Error 
Total 
560.6665 
40.9167 
39.3328 
640.9160 
2 
3 
6 
11 
280.3332 
13.6489 
6.5555 
42.7632 
2.0805 
Not significant. 
^Significant at the 1 per cent level of probability. 
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TABLE 31 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN 
BORER CONTROL ON EXPERIMENT 8 AT NEWELL, IOWA, 
1965 
Insecticide 
Corn Borer Cavities 
Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
Diazinon .75 
Phorate .75 
Check 15.25 
^The standard error of the mean number of cavities is 1.2802. 
Tested at the 5 per cent level of significance. Any two means not 
connected by the same line are significantly differenct. 
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TABLE 32 
ANALYSIS OF VARIANCE OF THE NET ROOT RATINGS ON TEN PLANTS PER 
PLOT AND OF THE NUMBER OF CAVITIES CAUSED BY EUROPEAN CORN 
BORER IN TEN PLANTS PER PLOT. EXPERIMENT 9, SANBORN, 
IOWA, 1965 
Analysis Of Variance, Ratings 
Source Sum Of Degrees Of Mean 
Squares Freedom Square ^ 
Treatments 144.6666 2 72.3333 7.7500^ 
Blocks 8.0000 3 2,6666 0.2857 
Error 56.0000 6 9.3333 
Total 208.6666 11 
Model, ratings, cavities = A (I) + B (J) + E (IJ) Limits 1=3, J = 4 
Source 
Analysis Of Variance, Cavities 
Sum Of 
Squares 
Degrees Of 
Freedom 
Mean 
Square 
Treatments 
Blocks 
Error 
Total 
232.1666 
8.6666 
11.8334 
252.6666 
2 
3 
6 
11 
116.0833 
2.8889 
1.9722 
58.8589 
1.4648 
a _ .  
Significant at the 5 per cent level of probability. 
b.. 
Significant at the 1 per cent level of probability. 
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TABLE 33 
RESULTS OF INSECTICIDE APPLICATIONS FOR EUROPEAN CORN 
BORER AND CORN ROOTWROM CONTROL ON EXPERIMENT 
9 AT SANBORN, IOWA, 1965 
Insecticide 
Corn Root Ratings 
Date Mean Net 
Root Ratings' 
Duncans Multiple 
Range Test^ 
Diazinon 
Diazinon 
Check 
7/2 
7/6 
11.25 
14.50 
19.00 
Corn Borer Cavities 
Insecticide Date Mean Number 
Of Cavities^ 
Duncans Multiple 
Range Test^ 
Diazinon 
Diazinon 
Check 
7/2 
7/6 
.75 
2.75 
10.75 
^The standard error of the mean net root rating is 1.5275. 
^The data were tested at the 5 per cent level of significance. Any 
two means not connected by the same line are significantly different. 
'^The standard error of the mean number of cavities is .7022. 
